SN 10/813,798 Amended Claims 
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Claims: 



1 1 (currently amended). A test apparatus for visual display of audio 

2 parameters of multiple audio channels of a o i gno l, comprising: 

3 an input to the test apparatus for receiving a s i gna l compr i s i ng at least 

4 three audio channels], fr4 

5 wherein one of the audio channels at least temporarily forms a reference 

6 channel for comparison by the test apparatus with at least two other said 

7 channels, each of said at least two other channels at least temporarily forming a 

8 relative channel for comparison of said audio parameters between the relative 

9 channel and the reference channel; 

10 an amplitude measurement circuit operable to determine a relative 

11 amplitude of the relative channel versus the reference channel; 

12 a phase comparator operable to determine a relative phase difference of 

13 the relative channel versus the reference channel; 

14 a visual display responsive to the relative amplitude and the relative 

15 phase difference, wherein the relative amplitude and the relative phase 

16 difference are presented on a same graphic plot on the visual display , in which 

17 relative amplitude and relative phase values are presented by a position 
is of a point on a two dimensional plot for each said relative channel, 

19 wherein relative amplitude and relative phase are coordinates: 

20 wherein the graphic plot comprises a polar plot having segments 

21 for the relative channels, in which segments a phase difference between 

22 the respective relative channel and the reference channel is plotted to a 

23 position along a radius of the polar plot, and a relative amplitude of the 

24 relative channel compared to the reference channel, is plotted to a 

25 position laterally spaced from the radius . 



2(canceled). 
3(canceled). 
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4(currently amended). The test apparatus of claim 1_ =i=, wherein the 
visual display further comprises compr i s i ng a graphic display of an absolute 
parameter for each of a plurality of channels of the signal, wherein the 
segments soparato graph i c p l ots for said at least two relative channels in the 
polar plot are respectively located to reference the graphic display of the 
absolute parameter for a corresponding one of the relative audio channels. 



5(canceled). 



6(currently amended). The test apparatus of claim 4 =§=, further 
comprising a meter line for plotting signal amplitude of each of a the plurality of 
the audio channels, the meter lines for said plurality of channels being oriented 
to radiate from respective ones of the segments along a respective said 

the reference ong l o i n oa i d roopoct i vo ono of tho oogmonto . 



7(currently amended). The test apparatus of claim 1. =4=, wherein the 
visual §ea#h4€ display contains a marker designating the reference channel, 
and wherein a selection of the reference channel from among the p l ura l audio 
channels is changeable by a uoor ooloct i on i nput . 



8(original). The test apparatus of claim 1 , further comprising a storage 
device operable to store for a period of time a log representing at least one of 
values of samples, relative amplitude and phase values, and processed data 
based on at least one of the sample values and relative amplitude and phase 
values, and further comprising at least a mode of the visual display wherein the 
log is plotted. 
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1 9(original). The test apparatus of claim 8, wherein said at least one of 

2 the relative amplitude and the relative phase values are reduced by at least one 

3 of decimation and averaging, for providing alternative plots over different 

4 lengths of time. 

1 1 0(original). The test apparatus of claim 9, wherein at least two 

2 amplitude values and at least one phase value are selectively displayable for a 

3 length of time of at least one minute. 



11 (canceled). 
12(canceled). 
13(canceled). 



1 14(currently amended). The test apparatus of claim 1. A=test 

2 apparatus for d i op l aying aud i o paramotoro for a p l ura li ty of aoGoc i otod 

3 channe l s, compr i s i ng: 

4 moans for prov i d i ng wherein the audio channels carry time sampled 

5 digital amplitude values of signals on the plurality of channels; 

6 further comprising a mathematical processing circuit operable to 

7 provide from the sampled values at least one of an absolute amplitude value for 

8 each of at least two said channels, and relative comparisons of at least one of 

9 amplitude and phase for said at least two channels for a time period equal to 

10 at least one time sample, for providing the phase difference and the 

11 relative amplitude corresponding to the position of the point on the two 

12 dimensional plot. 

13 ; a d i sp l ay gonorator hav i ng at least ono modo whoro i n tho amp li tude 

14 and phaso va l ues of tho at l oaot two channe l s aro s i mu l taneous l y graph i ca ll y 
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16 whoro i n tho d i op l ay generator io conf i gurod to d i op l ay oo l oct i vo l y a p l ot of 

17 current data chooon from tho group cono i ot i ng of abso l ute channe l amp li tude, 
is re l at i ve channe l amp li tude between i dent i f i ed channe l pa i ro, re l at i ve phaoo 

20 oo l octod one of tho channo l o, ro l at i vo channe l phaoo vorouo any oo l octod ono 



15(canceled). 
16(canceled). 
17(canceled). 
18(canceled). 



1 1 9(currently amended). The test apparatus of claim 7 45, wherein the 

2 graph i c d i op l ay conta i no a markor doo i gnat i ng tho roforonco channe l , and 

3 whoro i n selection of the reference channel from among the plural audio 

4 channels is changeable by at least one user selection input. 

1 20(currently amended). A method for representing an audio signal 

2 having multiple channels associated with a program , on a graphic plot , 

3 comprising the steps of: 

4 providing digitized amplitude time samples for a plurality of said 

5 channels; 

6 at least temporarily deeming one of the channels as a reference channel 

7 for at least two other of the channels as relative channels; 

s determining a relative amplitude of each said toe relative channel versus 

9 the reference channel; 

10 determining a relative phase of each said to© relative channel versus the 

11 reference channel; 

12 changing the channel deemed as the reference channel according to at 

13 least one of a user selection and an automatic selection ; and, 
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14 providing a display having at least one mode wherein at l east ono of: the 

15 relative amplitude and relative phase are plotted for current samples together 

16 w i th an abso l ute amp li tudo ; and, 

17 two of tho abso l ute amp li tudo and ono sa i d re l at i ve phase i s p l otted ovor 

19 wherein relative amplitude and relative phase values are presented 

20 bv a position of a point on a two dimensional plot for each of the relative 

21 channels, wherein relative amplitude and relative phase are coordinates: 

22 wherein the graphic plot comprises a polar plot having segments 

23 for the relative channels, in which segments a phase difference between 

24 the respective relative channel and the reference channel is plotted to a 

25 position along a radius of the polar plot, and a relative amplitude of the 

26 relative channel compared to the reference channel, is plotted to a 

27 position laterally spaced from the radius . 

1 21 (currently amended). The method of claim 20, further comprising =H 

2 displaying spatial line plots of signal amplitude in a pattern of varying length 

3 lines corresponding to signal amplitude for each of a plurality of channels? 

4 d i sp l ay i ng tho ro l at i vo amplitudo and ro l at i vo phaso of at l oast ono sa i d 

5 ro l at i vo channe l i n a two d i mens i ona l plot i n wh i ch tho ro l at i vo amp li tudo and 

6 tho ro l at i vo phaso aro a l ong d i fferent axoo and tho two d i mens i ona l p l ot i s 

7 assoc i ated w i th tho correspond i ng spat i a l li no p l ot for tho at l oast ono sa i d 

8 ro l at i vo channe l. 

1 22(currently amended). The method of claim 21 , further comprising 

2 placing the spatial line plots in a radiating pattern around an origin representing 

3 nominal speaker positions for playback of the channels, spacing the spatial 

4 lines plots by a radial distance from the origin, and plotting in the radial distance 

5 said a polar plot of relative amplitude and relative phase for at least two said 
e relative channels. 
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23(canceled). 

24(currently amended). The method of claim 20 24, wherein relative 
phase between zero and 1 80° is plotted to a distance from an fee origin in the 
segments angu l ar ooctor, and relat i ve amp li tudo i o p l otted oo c i rcumforont i o l 
d i sp l acement a l ong an ang l o abovo and bo l ow an ong l o of tho assoc i ated ono 



25(original). The method of claim 24, further comprising presenting as 
an alarm condition a distinct color representation of points having a relative 
phase that is within a predetermined phase difference of 180°. 

26(canceled). 

27(new). The test apparatus of claim 7, wherein the selection of the 
reference channel from among the plural audio channels is changeable by at 
least one user selection input. 

28(new). The test apparatus of claim 7, wherein the selection of the 
reference channel from among the plural audio channels includes selection of 
cycling through different ones of the audio channels. 



